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I. INSTITUTIONAL BACKGROUND 


statistics, Canada is a national) statisticale office with a 
mandate for collecting, and disseminating a wide range of social 
and economic statistics and for compiling macro economic 
Statistics. Within this mandate the bureau has a well developed 
program in the field of input-output. This program includes both 
the compilation of input-output tables and the development of 
input-output models. 


Input-Output tables at the national level for Canada are 
compiled annually in both current and constant dollars. The time 
series of these input-output tables now covers the period 1961 to 
1976 inclusive. New tables are prepared with about a three year 
time lag from the reference year. 


Statistics Canada has had a long standing interest in the 
field of provincial and interprovincial input-output tables and 
models. imput-outputewbables. for Peach! of © there our TrAtlantic 
beovancessifor sthesyearso 1960 and#l1965*iwere compiled sjointly iby 
Statistics Canada and the Atlantic Development Board and 
published by Statistics Canada. It: became’ clear from rthat 
experience sthatiastatisctices| Canadatccouldtmnot undertake the 
compilation of input-output tables:for all ten provinces even on 
a periodic basis. However Statistics Canada did and continues to 
actively support’ input-output programmes vnitaated at the 
provificialfjgovernnment levels - particularly in the provinces. of 
Nova Scotia, Quebec and Alberta. 


A data base to support the development of an interprovincial 
input-output model for Canada for the year 1966 was compiled by 
Statistics Canada on an experimental basis. This work including 
the methodology of the underlying model was reported on at the 
Saxthe International Conference Vons Input-Cutput) Techniques held? in 
Vaennag® 1974.5 ealhesfollowing isi’as description tof thessoureés and 
methodology used for the estimation of a 1974 version due to be 
completed in early 1980. 


IIT. ACCOUNTING FRAMEWORK 


fhereCanadianramterrequonal a1 hpubsoutpubiet abibest® ereora 
selective disaggregation of the national table and have similar 
characteristics.»vatThertables tare mectangulaer, ‘thatjers,. there are 


more commodities than there are producing sectors. Table 1 
represents the national input-output schema before disaggregation 
bY province. The national tables employ two sets of accounting 


identities: 


1s) the total supply of commodities must equal the total use 


of commodities 
2) the total output of industries must equal the total 


input of industries. 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


htips /larchive.org/details/31761 116321399 


Table 2 shows the national input-output tables after they 
have been disaggregated by province. Potentially, each sector 
can be given a provincial dimension although in practice it may 
be conveniient to leave industries such ‘as finance, and 


communications as national sectors. Table 3 shows a typical 
IndUStry Ieeurganized with all the-proNGfices. collected inte one 
matrix. Obviously the sum of the provinces inputs or outputs 


must equal the corresponding Canada totals for the industry in 
question. This identity is used rather than 1) above to perform 
a commodity balance at the provincial level. To be sure, this is 
a weaker methodology, but the absence of strong import and export 
data by provinces dictates this approach. 


Table 4 shows an interprovincial trade matrix for a typical 
commodity. Since it would be an impossible task to distinguish 
the sector specific trade flows of a commodity we assume that 
each user has the same supply pattern. Therefore, the trade 
matrix! is: a summary of: thee geographical origin -and’ destination 
foreedil users of the’ commoditys::A row of the trade’ matrix: shows 
the shipments of each province to all. other provinces and foreign 
exports. A column is the purchases of a province from all other 
provinces and foreign “imports. ihnevaiotel (production ers derived 
from the provincial output matrices summarized by commodity and 
the -botal use is the “total of the inputs and. final ;demand- for vhe 
commodity summed over all sectors. 


Classifications 


Aine interreqionalbwanput-outpit®tables have three dimensions: 
industry or sector, commodity, and province. (The term region is 
synonymous with province in this paper). We distinguish 191 
intermediate industries of which about 120 are manufacturing. 
The input-output commodity classification contains 602 
commodities of which about 10 are primary incomes (wages and 
salaries, taxes, profits). The ten Canadian provinces’ are 
distinguished separately in the table with the Yukon, Northwest 
Territoriesscombined*santo’ one region. 


rom Cann Sintereprdavincial poineliof view the - 2npet—outpue 
commodity classification is not particularly appropriate since it 
LSsetimportantw toleseparate  Scommodit restr whiich® have di frrerene 
inter=provincial ‘trade movements. As. an example, we have one 
category for fresh vegetables including potatoes which has a much 
different trade pattern than the rest of that category. 
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Muvcheofi sthesswork! af! constructing the tabdese-cinvolyes 
concording diverseuclassificationssr «Asean sililustration- here: is:a 
list of survey sources with separate commodity classes: 


i)) MANUFACTURING EGG 

2) IMPORTS MCC 

9) POP DRES XCC 

4) RETAIL TRADE RECE ss KOB 
by RAIL TRANSPORT RCL 

6) TRUCK TRANSPORT Pree 

7) MARINE TRANSPORT MCC 

8 ) PAM MSY EXPENDs @SURVEN 

op) FEDERAL GOVERNMENT UBGEC TF eGODE 
10) PROVINCIAL GOVERNMENT OBJECT CODE 
11) MUNICIPAL GOVERNMENT FUNCTION 


In addition some provincial tables exist with separate 
classifications such as the province of (Quebec. Concordances 
between these classifications and the input-output codes are not 
always simply due to splits and changes from one year to the 
ext. Any attempt to harmonize these classifications will have 
pbenerved alatetit ects tinitermsiofwrthe. cdualaty so fs tthe, tabies. 


EUVUCDATA ‘SOURCES 


Abthough sstatistacsy Canada has non tomprehensavey provineial 
statistics program, most surveys that provide information for the 
national Ldnpubedutiputeetiabdetyaremsalksotiwa, useful source af 
provincialy datas: Oitiecourse there are) cases asuch,.as the 
investment -:survey owhere» sampling» serror ‘tends, tor,reduce the 
reliability of data when one requires both an industrial and 
provincial disaggregation. »-But in general the survey coverage is 
as good provincially as nationally. The weakest area, and Canada 
is probably no exception in this regard) is inter-provincial and 
external trade. There are no customs stops at provincial border 
crossings and consequently there is no accurate measure of 


inter-provincial brade; nor is there information on. 
inter-national imports by province of destination or 
inter-national exports by province of origin. In other words 
there is insufficient data to perform a proper accounting balance 
at © thelp provincia laedeved . Before» going on «to,» describe.» the 


methodology used to estimate the missing data, a brief account of 
the data sources is in order. 


Manufacturing 


The most important source of information is the annual census 
of manufacturers which obtains inputs and outputs for over 30,000 
Canadian establishments. Since 1971 the detailed commodity 
information has been stored in machine readable form and is 
accessible on-line internally to Statistics Canada . Despite the 
richness of this source of data there are problems still to be 
resolved. Most-coff ‘these «problems ‘ere orelated»ito the. proper 


| ie: ; wavOa tht 3e ake dad a 
nor Y - GS IASESawe Ce 
¢ = Rh 

lathe 7 jgive pelasa teientivess 2862 NOLtithe vi. 

D<d9n5 seine t¢ sadtivewe st) oa- ASue enatsenitiessia’ 
ali 5 fom Een) a 743 hoa ethos tas lPame to » ats Asavwiad aK 

oS ‘ped vio 01% geprets bis 2 bikie, ob sum 4 ‘aie e<ewle 
(iiw ‘eealdevob tigeslh>. aaa) esiqgmm ay Sanaetta wrh .ouen 
7 rt ro voi four ene yo egiad: Wd.23797%6 Iwiat dened 


SS7RUGS ATAU Lu 


CSgAUOS ATAC 


ae | 
' nine « . ( qetaged fe sr 6 6henad dsabteeltral? Agimriter 
| 49 ¥4) io4 iad €v4siNe JGR pH IOs egtdelieata 
fe 7 ) | Ofi8 } SLGat- 2uUgtheeougns Lenni ten 
el J © be sTrany Px:anu9 tD o¥e®- €Hisriveryy 
6042 rasta oitlainse o;sia ‘yevnse Mtiewdaervet 
ta auhnl &. Niad” Bantiben ates eaete WCteke to yIPiidali«er 
+“ ehe-s i an? Sasuiae t- 308! net sgevrtpeceds leirarivets 
wa“ «6 (iteretwan ec vitelaalvang Stop an 
eee Pla: fs) Ri? 22 HL Ieoxe ion Videduig «i 
fivn?4 S Sevigus 50 e760 ~“s7TeR- apead daei4aise 
; r 4 was. vidnayunegips Bae <é6ai¢e 070 
; As ark 12 ray | albeg> shel il w-<tern! 
io? \ei.P euad . iste ee <t  @ieoagei bPehedipneté tnt 
7 | ipiin Vo eahivewqg yavetaagee (caw) te needed 
79) A lad 2 Inus454o/AnegCig &. P206gen oc) 8606 Jasizitiueani «) sist ; 
git net roa!" 9 it Polen sto tei -baeeb Umsiaplivesq att 4a 
! 


Oo i946908 10150 € <@te™ JA8EOe ett. ooar leds of neat yeelekenien. 
Sa » 76RD AS el 6AoTUGe sinh ent. 


G22 puso tenet 


a 
0 


J20GS inunas ot4 Bl nbisepsatny Ne ae ei 
HO,7 reve 307 etgusolrs A ajogal antes rede 
yTibowanrs . pinaiides ir 

pi tos, erat uigdiees 
at4 oTegees s, wepdis 
sf’ ad: binds HHT Ts, _* 
seqoac Jant a Srse Lat “Ban: | 


adentifacationm« and! classificatilon of the commodities and 
espectailys ofrcinputs. Another problem which is particularly 
serious for smaller regions is due to the practice of sending 
abbreviated questionnaires (short forms) to smaller manufacturing 
establishments. The incidence of short forms is not necessarily 
even for each province and as a result the commodity definition 
of technologies tends to be blurred where this phenomenon exists. 
Fortunately steps are being taken to overcome these limitations 
by designing personalized questionnaires. This would eliminate 
short forms and also help to better define commodity detail since 
only questions pertinent to an establishment would be asked. 
This innovation will reduce the burden on individual respondents 
and open the way to obtaining more information. Until such time 
as the new approach is operational however, a significant amount 
of data must be estimated. The methodology that we have adopted 
for the 1974 tables is to select the smallest establishments in 
each industry group and average their inputs as-a proxy for the 
missing short form data. 


Une: “major factor in the ‘production ef a multi—provincial 
input-output table for Canada is the availability of a annual 
national table. Although the work of constructing provincial and 
national tables has not been completely co-ordinated yet we have 
taken advantage of much of the work that has gone into the 
building of the latter. Jhe Input-Output division of Statistics 
Canada has developed a concordance between the most detailed 
commodity classification used to identify the manufacturing 
questionnaire items (the ICC: Industry-commodity classification) 
and the input-output commodity nomenclature (the LINK) (see 
section on classifications). Samceiaboth Ghe Wwataryand® she 
classification concordance are in machine readable form it is a 
simple matter to produce the initial tabulations of manufacturing 
imputsirand Gutputis! atethe provincial levels 


Destination of Shipments 


Before discussing other sources of information it is perhaps 
useful to mention here the other aspect of the manufacturing 
census which is the underpinning of the entire inter-provincial 
model. I am referring to destination of manufacturing shipments 
survey which is done intermitantly (1967, 1974, ROE D ees This 
is a supplementary section on the form which asks each respondent 
to indicate the» province of first destination and exports of his 
shipments. This anfermation;°as imperfect’ ‘as jit may be5°as the 
main determinant of the base year of the inter-regional data 
base. In section IV I shall describe how this information is 
refined to become the main component of the commodity trade 
flows. Its main weakness from the point of view of 
inter=regional input-output are -that it lacks a commodity 
dimension and that it reflects first destination only. The first 
drawback is not too serious since in many cases a manufacturing 
establishment produces only one commodity at the level of the 
input-output. nomenclature but there are cases where joint 
products and by-products produced by an establishment have 
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GPPrerentectrade®kpatteirns. Initially, we assume that all 
commodities produced by an establishment have the same trade 
pattern. The second weakness is inevitable since a respondent 
Wille oftén®not know “the ultimate «destination of his shipments 
which may pass through wholesalers and other intermediaries. 
Unfortunately, the merchandising survey does not complement the 
manufacturing census in this area such that it is impossible to 
make a direct estimate of final destination. An attempt has been 
made ‘vor reconcile the destination sof » shipmentae lsurveyee(D.0.5)) 
with the external trade exports (see Statistics Canada Catalogue 
BOOZ MULITA) 3 This was done by attempting to put the latter on 
an industry basis - perhaps more hazardous than putting the 
D. 0 SS eomes commodity basis. In any event the results were not 
Gerrably encouraging. Apart from the "first destination” problem 
other explanations for the discrepancies include the problem that 
province: Of 9WWading of texportsecisinnoteo always sther provinge yor 
production . 


Primary Industries 


The annual census of agriculture provides information on farm 
production and inputs. this tisurvey yields@moodAprovanciadedata 
and is perhaps the sector where the inputs are best defined. 
Forestry, fishing are relatively good for production information 
but inputs must be largely estimated. Similarly, mining is weak 
on the input side but it is possible to determine the production 
of ores and concentrates and to trace them to the smelting and 
refining phase. There are, however, special problems associated 
the "MiherailsStcectory ,inasmuchetas:, ath isi diftiiculdt ptorsmblarn 
accurate prices due to the integrated nature of the companies in 
this sector. These companies report metals by value at the mine 
level and show the smelting as custom work - i.e, a purchased 
service. This treatment nets out the refining and smelting step 
and consequently the large inter-provincial movements of ores and 
concentrates. By Lworking with thei daterwmte thesicompanyselevel at 
is possible however to reconstrict these flows. 


Other Intermediate Sectors 


Ofevehter trenainmingetinteimed have gach ibyigadvers . genera Kly 
feasible “to get “provincial ‘production figures (exeept forssectors 
ofe a? natdonal character “likenctransportation) »bute inputs fare 
usually very weak. Fortunately, however, the wage component of 
inpuvee@in the service ‘sector ais “relatively large. and this 
information is for the most part available by province. 


Construction 


This’ sector iso treatedsas “lametactiVityd intxthe!l (banadian 
input-output framework and thereby includes "own account" 
construction iniother sectors. Etiens (particubeathy ediifsiniciunbinete 
get representative input structures for construction. The 
problem is aggravated by the nature of the industryomwhereiya 
sa Qnafacidnt © property dumsoremtite imnonketas tinandled through 
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subscantracts, makinger iti«difificubt to identify materials and 


labour inputs. Much emphasis is placed on the commodity 
accounting balance. at ‘the Canada level to fill out the inputs ‘to 
Givws €Seic t ors AG athe aproviincitiad Trevel tthe “Lack of. solid 


inter-provincial trade data make this approach less attractive. 
An attempt was made to use Quebec technology vectors based upon a 
Sui ve yerOl  CONntLractors in thatwipGrovince. Assuming similar 
Lechnoklogy cin ®the test) of thescountry, the resulting inputs at 
the Canada level did not match very favourably those in the 
national table. The results are inconclusive and much more work 
is required in this area. 


Transportation 


This sector has a twofold importance in the provincial table 
Since «its«provides information on interprovincial trade. Annual 
surveys of trucking, shipping and rail transport provide data on 
origin and destination, in tons, of numerous commodities as well 
as revenues and expenses by broad category. While the origin and 
destination data is not useful for all commodities. it can be 
relied upon in cases where goods are homogenous enough for unit 


pricesslper <tonictoy (be meaningful. Problems “in” <thisrtare sa vare 
differing commodity classifications and gaps due to "own account" 
transportation’ e#= ‘thatw,is, movement lof) ‘guods® other | chan’ © by 


commercial carriers. Rail data presents special problems due to 
inter-line movements which tend to cause double counting of 
commodities since they may be counted by both rail carriers. 


Methodologically ,etransportationeas® a sector presentsea 
Dino lens instinct l itepdisceidi tr icuiiy. bom. alclocater te xpe-nise sheiito 
provinces. For local companies one might assign inputs to 
province of ownership but for larger interprovincial carriers, 
anrdpexpecially thediraviroads, Sthis*approachimis incorrect: 
Various alternatives are available however such as allocating 
expensess according ©to provincial wages and salaries of 
transportation carriers which are generally about 30% of total 
costs. Lat (ie: width= strictly necessary. So provanciabize ce 
transportabionesector’ from a modelling point) of “viewras Dong as 
some algorithm is developed to allocate expenses as a function of 
the movement of a particular commodity. However, since our 
methodology of estimating trade matrices depends upon knowing the 
usevof goods «byl (province and “since “the transportation sector isa 
user d ofurgoods'’® aleoy le¢ome yf ormulat must, "be Mused “to sallocate 
expenses. 


Merchandising and Consumer Expenditures 


"Statistics on "Merchandising, Service businesses (are 
presented under two concepts, "Location" and "Extablishment". 
Location statistics show every separate place of business in its 
own kind of business classification (KOB) while establishment 
statistics comprise the accounting entity, which measures the 
sales pmaotivibbes- sin wonel ior (nore!) business (ebocattons ,- not 
necessarily all in the same industrial sector (i.e. retail trade, 
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manufacturing, etc.) or kind of business. A retail establishment 
is classified in total to the kind of business which comprises 
its ‘major ‘activity. The data reported by establishments having 
more than one trading location may therefore include business 
activities in more than one kind of business, possibly in,more 
than one province and other economic activities as ellen igus 


Prior to 1971, the differences in the survey results based on 
the two concepts were reconciled by the decennial census (taken 
‘in 1961 with a mini census in 1966). However problems with the 
1971 merchandising census further compounded by under coverage of 
the monthly location based retail trade survey have weakened this 
area of statistics considerably, especially at the provincial 
bevel: 


The merchandising surveys are important not only as a source 
of trade margin information on commodities, but also as a measure 
of purchases in the consumer sector. Notiradie sales. of" retail 
establishments go to final demand however since a number of small 
service and repair businesses buy supplies from retail stores. 
But by and large the retail sales data provide the best available 
information on activity in the consumer sector which accounts for 
almost 30% of the domestic use of goods. Additional data can be 
obtained from the irregular family expenditure survey (...1967, 
1969, 1974) which is based upon a sample of households. This 
survey, although interesting from the point of view of matching 
expenditure patterns to income levels, is not designed to provide 
a global estimate of commodity use. The 1974 survey did not 
focus on provinces as such, but rather on cities. Although most 
provinces rwerée swell orepresentedesince*the® largest cities in’ each 
were chosen, the urban bias is problematical. Rural-urban ratios 
are available from the earlier 1969 survey by a similar commodity 
grouping but it is doubtful whether the data could yield much 
more information. One phenomenon which tends to support the 
hypothesis that provincial expenditure patterns are similar on a 
value basis is that where certain commodities are abundant such 
as fish in the maritime provinces, the per capita quantities 
consumed are somewhat higher but the price is lower thereby 
tending to dampen any sharp differences. Given the scarcity of 
Sods § preovintiadspdet aed n§ethiis s sectoreeihendsiinecessar yyy tov juce 
national commodity expenditure patterns as an initial estimate. 
Provincial tallocation?riectorns 1 fomysomer! GOsatcate gor ves prot 
expenditure were provided by the provincial economic accounts. 
This latter data was largely based upon the 1974 retail commodity 
survey as concerns the commodity composition of each "Kind of 
Business" and upon the monthly retail trade survey for the sales 


levels. 
Investment 


Investment is separated into new construction and machinery 


and equipment. Construction, described above, -appears sin the 
intermediate table as an activity, and in the final demand table 
by sector. The «hatter: issexpressed: anlyyin terms of structure 


1 
Retail Commodity Survey STATISTICS CANADA 63-526,1974. 
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type (i.e. residential, non-residential, engineering) but the 
commodity inputs can be derived by weighting the activity vectors 
by the appropriate structure levels. The investment survey is 
done annually and has a provincial dimension although sampling 
Varlatiiomstends ;ito make .iprovince © by. ‘sector. information. less 
reliable. Commodity detail is non-existent in this area and it 
is necessary to borrow national patterns which have been derived 
mainly on the basis of the commodity balance. Since investment 
goodsi#tare used mainly .byriomes sectorcitcis srelatively simple ‘to 
SccoUunti sf oppthedr ocsupply sands use. Promaintilaliojesit is more 
digem culbtettion*mesolvedePhey intbalkances sine the \atea asincer’a 
Significant proportion of Canada's investment goods are imported. 


Ete yar vor 


Abundant information exists for this sector not only in terms 
of production by province but also concerning inter-provincial 
movements of energy commodities. Annual surveys of all electric 
power producersammield qoodscinformation ibotinian waelwesh and 
quantities. Energy use is also well documented since all 
manufacturing establishments are asked annually to report their 
energy use in some detail. The biggest gap in this area is in 
the» use of motor gasoline. Ite i.ssweryedifficult jtoe distanguisn 
between commercial and personal use of this commodity even at the 
Canada level. 


Government Expenditure 


This sector is not as rich in detail as it should be, however 
much information does exist. Government capital expenditure data 


is available by structure type. The commodity composition of 
this is not estimated for government alone since construction 
bechhologiess aresrdistianguashed ibys structures foryeall uses. In 


other words, it is assumed that any non-residential construction 
has the same materials and labour composition regardless’ of 
purchasing sector. 


Current expenditure data is available in varying degrees for 
all levels of public administration. At the Federal level the 
Department. of Supply and Services has expenditure data by object 
code and province of purchase. This data can be supplemented by 
the Public Accounts. ProvincHallygs mucheint ormabion.on scare nt 
expenditures comes directly from the provincial governments. 


Local government information is becoming more readily 
aveilable asovsome elofUathe *Largeri tcitiesveare able ‘to provide 
informations byefunction from therr computer files: 


Fortunately this area does not present any serious problems 
since more than half of government current expenditures goes to 
wages and salaries and an important part of the remainder is 
purchases of. services. Inavaddituony,: Sthereheish po sereasow lito 
heliievesothatovthere: is*scanyemsignificant difference ain the 
purchasing patterns from one province to another. 
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IV METHODOLOGY 
A) Flow Tables 


Nationally, the estimation of Canadian input-output tables 
involves two distinct steps. First, the industry balance whereby 
alboavailable input ‘and output for a sector is assembled and 
reconciled: Where possible, separate control totals for 
materials, labour and overhead are derived and missing commodity 
détaritis imputed on*ther basis ofe previous: estimates. At this 
stage adjustments are made on the output side to bring shipments 
to a production basis and on the input side to measure use rather 
than purchases, where necessary. Second, the commodity balance 
where the accounting identity equates the production plus imports 
on one hand to the use plus exports (adjusted to producers 
peices) > onecthe:lother hand: This phase allows the detection of 
coding errors, valuation problems and missing detail. 


It is the commodity balance which is impossible as such at 
Ene worovancuairi levels dues >ton the tlackpofilinpertsursand exports 


sub-nationally. For this reason it is necessary to use the 
national input-output tables as a constraint for the provincial 
VOLS . The first sbep iremainsarident toaW) l=cinefact vit» wilh ibe 


preferable Gine thet future toripenformicthe inatwealtandustry, balance 
at the provincial level and then aggregate to obtain the national 
preliminary estimates since there are pro-ration operations at 
this stage which are improved by working with less aggregate 
datarvn thiswis inarticulardy t€ruel forsthel excercise off identiiyang 
uncoded inputs for which the composition could vary considerably 
between regions. Once all available provincial detail has been 
assembled for a sector it is possible to adjust the provincial 
observations to) national column’ for that sector. Le nsst not 
sufficient to simply prorate since there are usually some rows 
whan Piravermtbecnesainpited treationally soierndwhicmino adarect 
observations exist provincially. These can be assigned to 
provinces usinginational sproportions sand hto stherextentathatsthe 
sum ofs=the -obsiervediedatarcfhor »ateprovincenofal ls short ofs* the 
previncwalr control’ toatials 


If all the above operations have been performed carefully 
there should no longer be any significant gap between the sum of 
the provincial data and the control totals. Ate tChiwse Stade; ja 
simple RAS adjustment can be done to force consistency. 


The above methodology does not vary significantly for sectors 


with less provincial data available. Essentially, the use of 
national proportions is combined with any provincial 
observations. At- the laimit- “only the control totals have —a 


provincial aspect with the technology being entirely national. 
Fortunately, for sectors where little commodity detail exists it 
isewofiterm possible! toriwbteaingd atestleastiethes wage] and fealary 
component which is usually quite important thereby introducing 
significant» provincial variation. 


r 


‘Fe ° 
ha hal aw 


O77 ‘Le 307 
4ABesuvico sonrtegras ‘png 94; s ao. 
4int $v »8atenisec ‘sop eera tt 
sijinennics meta of shits 0) ne ® 
‘An I ag Sh, GnVveaeN oF mb ie re — 
wiad v3ihoaeos 3473 pbome 24c - foodie F: 
'ogel oolg Aciisbpe;q edt) esdedge cS s0ebh 
Pte OLS HIG so" Sa) aur oN ) afore anid shu 
‘otdveteh. 4d? eaaollecgaede- aint ,onent- tensa » ‘and we (SesirTq 
fiateh goiaeim be" ame lddag fokmaaley +er072e ontbor 


ae 

inva “ge @ldraponat el skew sone iny : (thhoaias od? a i 
ingks Sne- effona!) tc eel “aed toed fgvel tedeaiverq saci 
en3).e8. g? wisriedsn et 42 Boksen! Bbdeeaee- «VidenatJan-dus 
feboaiye1g ofd 4 fctotienoe: -e an “aids? jqtees Sumci engiten 
llew Ji PRetvaP -' Teo ptaebs scremet cede Jnaa¥ edt -eleto# 
spae8 | ead b d4midint ati migatryeq wycetase? sa) nt meray be 

Lavin, “ ofes Oo? eliapetops nang Grachovel isfaustvorg 23 
t¢ na A344 i BI-fIq 3t6 staf! ssrke seSanidaes eteniatlerzq 
aac Sts ues Tiw Ovi lsaow «a S9varqal 236 Aste ona te eing 
Mig ihing6: Yu salozeses sft 399 usd: Vlteipoesteg ei GIA) .adad 
Yidsereébianes wey ing ani thepgwe> 742) Haidw 3207 wtognt vaboonu 
Hose infe>' Bionivany eidatieve, (ip ‘eget sineigws cdeewted 
bai3nivezy set seophe . of icie@soy ed Jt .eovoee @ ie? waldesars 
ibn a. oT WatTase- ded). gn) -amulo> Lenat3en as anal davisady 
awit emo otieee sip- arent? eonde “etagneq -fuste 13 gn6451)%ve 
aa dpi. kr Vii nnartigen satiunan) SAgcq “Ve Aoi thea 
! heanpiena uth ret wear! -@iheisnivyaag Gules ear! sar: ocitc 


ari? 2693 Joocsee, att at bas eeedteogeua Lanaisen DRLSU @8S0f v21¢ 
ne st0Am site? siniveaya. & “mm? 6988 Bevyiends 249 Yo ave 
id@ged Lopines lbisnivoig 


Liu lave hunyolrso oval wet enol desodgn ayode ard tise 1 

HO mus add adadced gap depotiiagia vie of Geenel on tivorte «1544 
sundae cedehte 0  Fivios leqaney ‘eng Gop adab iplonivare 44 
= (T8@I9s2009. Sage) 6) eaob od Nee feamtnuihe E40 aigania 


pai ape iiode ont 
ato tn Snivesg se0l iin 
enoi Tea0 se I noi tan 


cicq* 2se-101 yitneoningie tay. for Bouw 
tulseu att , viletine&s3 ~hielleve L 
lalesiverng «ne! “dtp eee | 


h Aver sia tee iavdnd4 ost a Lo sel | Ss) iid tele ieee 
iancijen Yylesians i erkee ypoigey ,ondy siw 3+ ee mioniveze 
bi aiukys rWaeh Viibpost. ol tig) eashw. ‘aa 


Vieiee. “ute wodw 
Birovneain: ydetans. 


> oe 
a 


i' 


B ) Trade Flows 


In the previous description of data sources I mentioned two 
hajgorivsturcestof.cinterprovincial trade. data: the manufacturing 
destination of shipments data and transportation way-bill data. 
The information alone however, is apt to be incomplete for the 
Feasons?’ stated"vin™ the “previous section. Nevertheless, by 
carefully assembling and refining the production and use tables a 
Fairly accurate picture of the provincial supply and use of each 


commodity can be assured. This vast array of data, when 
summarized by province, provides the framework within which the 
partial flow > data can be reconciled. To be sure, these 


constraints will vary in quality since some commodities will be 
used primarily in sectors for which data is largely estimated. 
On the other hand, even where it has been necessary to use 
national technologies the sectors are most often so detailed (191 
intermediate industries and 130 final demand sectors) that much 
provincial variation is embodied in the tables. 


It is important to mention at this point that supply and use 
data are incompatible to the extent that the latter are valued at 
purchaser's price which includes transportation, trade and tax 
margin. The last two items can be handled relatively easily 
Since’ the tax margin’ is» mainly Federal ‘sales tex which *ais the 
sonesiraGerlieri cach “provinee™ and) then trade margins etend ‘corbe 
fairly homogeneous. Transportation margins on the other hand are 
roughly a function of the shipping distance which cannot be 
determined until the trade matrix is estimated. So, we cannot 
estimate the trade flows without compatible production and use 
constraints yet these cannot be determined without first knowing 
the trade flows of the commodity - an unsolvable problem except 
for the fact that the commodities for which the transportation 
margin is the greatest (relative to the total value of the 
commodity) are those which tend to be shipped in bulk and are 
well defined in the transportation statistics. Therefore, for 
all practical purposes, commodities can be separated into those 
with low transportation margin rates and those with high rates. 
The former can be assumed to have a national transportation 
pattern without serious distortion and the latter can be measured 


in physical ‘quantities - physical units can be obtained for 
commodities destined for domestic manufacturing or export which 
explains most of the use of commodities of this type. This 


distinction is convenient from another point of view also: it is 
very useful to measure the physical movement of goods in an 
inter-provincial input-output model. 


Foreign Imports 


For most commodities we now ‘have production and use 
constraints in compatible prices and an initial trade pattern 
showing province of origin and destinction as well as foreign 
exports. To complete the supply identity we require an estimate 
erPeforTre Pgn iipertes by“) province "or "dest thatlion. This 
unfortunately is not available. The nearest we can come is 
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“province of clearance. Some work has been done in Statistics 
Canada to match the import number on customs documents to the 
income tax payroll deduction number in order to determine the 
pravince ofetresrdence of the) importer. Careful examination of 
the results show that in many cases the importer is not the 
ultimate user however. The importer tends to be a wholesaler or 
a head office buying in bulk quantities for many branches across 
the country. As discouraging as this may seem, again, all is not 
lost - it is necessary to examine each commodity on an individual 
basis, in the light.of all available information. Firstly, ¢much 
of Canada's imports tend to be highly manufactured investment 
goods which, except for agricultural machinery, tend to go to the 


most industrialized provinces - Ontario and Quebec. Secondly, 
the linear east-west nature of the country helps to make province 
of clearance a clue to the province of destination - particularly 


for bulk commodities which are costly to transport. In any case, 
the picture is now complete with production, shipments, exports, 
imports and use estimates all assembled. 


boretop_ Exports 


For foreign exports we have additional information since they 
are reported in the manufacturing destination of shipments survey 
as; well as from the foreign trade statistics collected from 
customs documents. Again work has been done in Statistics Canada 
to reconcile these two sources but never at a commodity level and 
withines ther .canstraintsagof ¢jprovincialk. supply and» ase. The 
external trade data is by province of- lading which tends to be 
the province where the last mode of transport change occurs prior 
torvexpo rt. TR2s paisreot cen sendtegeiies 6p tov inees spi APTA gies 
Nevertheless, ‘this additional information is useful in 
reconciling the trade matrices. 


Transportation data by mode is complementary to _ the 
manufacturing destination of shipments (DOS) data although in 
some cases there is an overlap. Generally speaking the tonnages 
reported by the carriers for manufactured goods are not very 
useful since these commodities are too heterogeneous for unit 
prices to be meaningful. Where possible however the 
transportation, data is compared to -the D.0Q.5.,-flows. Tha sss 
particularly advantageous where it is possible to obtain use data 
in physical quantities. 


ShortvEormashipmenss 


One important adjustment to the D.O.S. data before forcing it 
to add to the supply and use constraints is the imputation of the 
short form shipments. As mentioned in section III, ‘many 
establishments were selected in each industry group to impute 
input and output mixes for manufacturing establishments which 


were sent abbreviated questionnaires. By assuming that small 
firms do not ship their products out of province - the data 
supports this hypothesis - we can simply add the value of short 


form shipments, by imputed commodity, to the province in which 
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the establishment resides. 


There are many other possible adjustments if one only had the 
time and resources but generally speaking the most important area 
Meteantproving the quality of “the data is in the final destination 
Di, Porelgn inports. Apart from the data that Statistics Canada 
collects it is possible to gather some information of this nature 
from trade associations and government regulatory agencies. We 
have been developing these sources as much as possible and there 
is some interest since we can offer in return the services of our 
inter-regional input-output model. 


The final step in the estimation is to force the trade data 
to agree with the constraints. This is necessarily a very 
subjective operation and ideally it should be done interactively 
with experts in various areas. In this regard we hope to prevail 
pois cre -appropriate people in the provincial statistical 
agencies as well as others who may have a qualitative idea of 
inter-provincial movements of commodities even if they have no 
"hard" data. For some commodities where little data is available 
and transportation costs are significant we may have recourse to 
some optimization technique although this should not be necessary 
Tor the most. part. 


Services 


The discussion on trade flows to this point has focussed upon 
goods. Services are much more difficult to handle except for the 
broad distinction between local and national. Head office 
services could in principal be resolved by ascertaining the 
relationship between establishments and their corresponding head 
office and then apportioning the latter's expense in proportion 
to the shipments of the former. This relationship need not be 
saved at the industry level if one assumes a similarity of 
expense pattern between head office in different sectors. By 
making this simplifying assumption a single head office sector 
Would suitTice foreach provinces It's, output. would. be purchased 
by the various establishments in different provinces. 


Another important area is tourist related services since some 
of the smaller provinces rely very heavily on tourism. A number 
of surveys have been done in this area although considerable work 
is necessary to be able to obtain a consistent picture of the 
-inter-provincial and inter-national aspects of this sector. 


Transportation services will be handled separately, at least 
for the bulk commodities, as a function of the trade of specific 
commodities. This information is derived from the individual 
trade matrices as described earlier. As concerns the model, we 
have yet to decide upon an algorithm for assigning expenses to 
provinces based upon a shipment between two points. 
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In summary, the trade information relies upon fragmentary 
data from many sources. Much improvement is necessary in this 
area, however, the resulting data witl at least be consistent 


with the best possible estimates of production and used data by 
province. 
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TABLE i (a) 


NATIONAL INPUT-OUTPUT TABLE 


INDUSTRIES 


TOTAL OUTPUT OF INDUSTRIFS 


INTERNATIONAL IMPORTS 


TOTAL SUPPLY OF COMMODITIES 


TABLE 1-b 


NATIONAL INPUT-OUTPUT TABLE 


DISPOSITION DOMESTIC 
FINAL 
INDUSTRIES DEMANDS 


OMMODITIES 
INTERMFDIATE USE 
OF COMMODITIES 
BY INDUSTRIES 
PRIMARY INPUTS 
PRIMARY PRIMARY INPUTS USED BY INDUSTRIFS OF 
INPUTS FINAL DEMANDS 


TOTAL INPUT OF INDUSTRIES 


INTERNATIONAL EXPOPTS 


TOTAL USE OF COMMODITIES | 
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TABLE 3 TYPICAL INDUSTRY PROVINCIALI ZED 
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PROVINCIAL CONTROL, TOTALS 


Raw provincial data is forced to sum to Canada totals 
by commodity and provincial ‘control totals. For. -; 
‘ ; Inputs, values include Imports. : 
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TABLE 4 


INTERPROVINCIAL TRADE MATRIX 
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